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INTRODUCTION 


This  selected  bibliography  has  been  compiled  to  assist  in  studying  the 
problem  of  blood  and  blood  plasma  substitutes.  It  cites  articles  from  a  variety 
of  sources  and  on  a  variety  of  subjects,  including  several  on  blood  and  blood 
plasma.  In  citing  such  articles  the  purpose  has  been  to  include  those  relating  to 
transfusion,  preservation,  fractionation,  and  modification  of  blood  and  its  con- 
stituents to  afford  a  more  comprehensive  review. 

Although  the  bibliography  is  devoted  principally  to  articles  on  the  various 
substances  which  have  been  studied  as  materials  that  may  be  injected  into  the 
circulatory  system  to  take  the  place  of  and/or  perform  some  of  the  functions  of 
blood,  it  includes  several  articles  of  a  general  or  editorial  nature.  It  also 
contains,  at  the  end,  a  guide  list  of  many  of  the  cited  articles  under  designated 
headings.  The  author  has  drawn  heavily  upon  the  excellent  bibliography  on  blood 
substitutes  compiled  by  the  Army  Medical  Library3. 

Attention  is  called  to  the  various  reports  that  have  been  issued  by  the 
National  Research  Council,  Division  of  Medical  Sciences,  Committee  on  Blood  Sub- 
stitutes, National  Research  Council  Building,  Washington,  D.  C.  These  reports 
contain  a  wealth  of  material  on  the  subject  and  should  be  consulted  as  an  essen- 
tial part  of  the  available  literature  on  blood  substitutes. 
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BLOOD  AND  BLOOD  PLASMA  SUBSTITUTES 


ANONYMOUS  4  (1) 
PLASMA  SUBSTITUTES   (93  references).      (Editorial).     Amer.  Jour.  Med. 

Sci.   213:   232-40.  1945. 


(2) 


GELATIN  AS  A  SUBSTITUTE  FOR  BLOOD  AFTER  EXPERIMENTAL  HEMORRHAGE. 

(Editorial).     Amer.   Jour.   Med.   Sci.(   pp.    4-11,     July  1943. 


(3) 


METHYL  CELLULOSE  SOLUTION  AS  A  PLASMA  SUBSTITUTE,  (Editorial) 

Amer.   Jour.   Surg.,    pp.    629-35.     June  1942. 


(4) 


PURIFIED  GELATIN  SOLUTION  AS  A  BLOOD  PLASMA  SUBSTITUTE. 

(Editorial).     Ann.   Otol.   Rhin.    and  Laryng.    53:   635-643.  1944, 


(5) 


COMPARATIVE  VALUE  OF  SOME  BLOOD  SUBSTITUTES  USED  FOR  TREATMENT 
OF  EXPERIMENTAL  SHOCK.      (Editorial).     Archives  of  Surgery  48: 

315-18.  1944. 


  (6) 

POLYVINYL  ALCOHOLS  AS  BLOOD  SUBSTITUTES.     Canad.   Med.   Assoc.  Jour., 
pp.   293-299.     October  1944. 

  (7) 

BLOOD  PLASMA  MADE  FROM  SUGAR.  Chem.    and  Eng.  News  28:    2447.  July 

1950. 

  (8) 


DOCUMENTS  FROM  FOUR  GERMAN   PHARMACEUTICAL  COMPANIES   IN  NORTHERN 
GERMANY.     100  p.    1945.     U.   S.  Off.  Pub.   Bd.     Rep.  PB2441. 


(9) 


SPECIAL  GELATIN   SOLUTION,    INTRAVENOUS.      (Editorial).     Jour.  Amer. 

Med.   Assoc.,   Jan.    7,  1950. 


(10) 


DEXTRAN   AS  A  PLASMA  SUBSTITUTE.      (Editorial).     Jour.   Amer.  Med. 

Assoc.    139:   850.  1949. 


(11) 


THE  NEED  FOR  PLASMA  SUBSTITUTES.      (Editorial).     Jour.   Amer.  Med. 

Assoc.   136:   557.  1948. 


(12) 


SINGLASS  AS  A  BLOOD  SUBSTITUTE   IN  HEMORRHAGE  AND  SHOCK  - 

(Editorial).  Jour.  Amer.  Med.  Assoc.,  pp.  260-61.  Jan.  22, 
1944. 


Lack  of  time  in  compiling  this  bibliography  has  prevented  checking  original  sources  for 
authors  1  names . 


ANONYMOUS  (13) 
SUBSTITUTES  FOR  PLASMA       (Editorial).     The  Lancet  256:    151.  1949, 


  (14) 

NATIONAL  RESEARCH  COUNCIL  -  SPECIAL  REPORT,,     EVALUATION  OF  STUDIES 

ON  GELATIN  PREPARATIONS  FOR   INTRAVENOUS  USE0     Jour.  Amer.  Med. 

Assoc.   125:   284.     1944.  Correction  125:   442.  1944. 

  (15) 


AN  EXPERIMENTAL  METHOD  FOR  EVALUATING  BLOOD  SUBSTITUTES;    REPORT  ON 
SALINE,   PLASMA,   POLYVINYL  ALCOHOL,   AND   ISINGLASS.     Science  99: 
475-476.  1944. 

  (16) 


A  POSSIBLE  SUBSTITUTE  FOR  BLOOD  PLASMAo      (Editorial).  Science, 
supplement  97:    10-12.     February  19,  1943.. 

Hydrolyzed  protein  (beef  plasma  or  casein).  For  further  work  on 
hypoproteinemia  therapy: 

ELMAN,   R.   and  others 

REGENERATION  OF  SERUM  ALBUMEN  WITH  HYDROLYZED  PROTEIN. 

Arch.   Surg.   44:    1064-70.  1942. 

ELMAN,  R. 

CORRECTION  OF  PROTEIN   DEFICIENCY   IN  SURGICAL  PATIENTS. 

Jour.   Amer.   Dietet.   Assoc.   18:    141-4.  1942. 


ACUTE  PROTEIN  DEFICIENCY   IN  SURGICAL  SHOCK;   USE  OF  PLASMA 
AND  HYDROLYZED  PROTEIN.     Jour.   Amer.   Med.   Assoc.  120: 
1176-80.  1942. 


INTRAVENOUS   INJECTIONS  OF  PLASMA  PROTEINS  AND  PROTEIN 
HYDR0LYZATES  TO  MAINTAIN  NITROGEN  BALANCE.  Physiol. 
Rev.   24:   372-389.  1944. 

  and  LISCHER,   C.  E. 

REPLACEMENT  THERAPY  OF  HEMORRHAGE  SHOCK.     Amer.   Surg.  118: 
225-37.  1943. 

  (17) 

DEXTRAN  AS  A  PLASMA  SUBSTITUTE  FOR   BURNS.      Sci.  News  Letter,   p.  23. 
July  8,  1950. 

  (18) 

PURIFYING  PECTIN  AND  GELATIN  AS  BLOOD  PLASMA  SUBSTITUTES. 

(Editorial).     Sci.   Amer.,   p.   37.     January  1945. 


  (19) 

THE  USE  OF  PECTIN  AND  OTHER  AGENTS  TO  PREVENT  SHOCK.  (Editorial) 
Surg.,   Gynec.    and  Obst,,   pp.   600-605.     June  1944. 
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ANONYMOUS  (20) 
THE  PRESENT  STATUS  OF  CERTAIN  BLOOD  SUBSTITUTES.      (78  references). 
(Editorial).     Surg. ,   Gynec    and  Obst.,   pp.    1-10.     January  1943. 

ALT,   H„    L.  (21) 
THE  VALUE  OF  RED  CELL  TRANSFUSIONS.     Surg.,   Gynec.   and  Obst.  84: 

997-999.  1947. 

Type  09    red  cell   suspensions  may  be  given   to  any  blood  group  and 
are  recommended  fqr  quick  raising  of  hemoglobin  level. 

ANALKJAER,   V,  (22) 
DEXTRAN  NYT  HOJMOLEKYLAERT,   PROTEINFRIT  PRAEPARAT  TIL  INFUSION  VED 
SHOCK,   PROTEINMANGELTI LSTANDE  0G  OKUT  ANAEMIo      (Dextran,   a  new 
high  molecular  weight,   protein-free  substance  for  infusion  in 
cases  of  shock,    protein  deficiency  and  acute  anemia.)  Ugeskr. 
laeger  111:    929-933*      1949.      (8  references) 

BAGDASAROV ,   A„   A.   and  KASANSK),   V.    I.  (23) 
THE  PROBLEM  OF  APPLICATION  OF  BLOOD  SUBSTITUTES.     Sovr.   probl . 

gematol.   19:   23-39,  1944. 

'The  question  of  wide  use  of  transudate  opens  wide  perspectives 
and  should  be  subjected  to   ( further) experimental  investigation." 

BALACHO VSK I  (24) 
BLOOD  SERUM  AND  GLUCOSE,   STABILIZATION  0F»     Bull.   Soc.  Chim.  Biol. 

29:   460-61,  1947. 

BARENBAUM,   M„   A„  (25) 
LECENI   VALECNEHO  TRAUMAT I CKEHO  SOKU.     (Wartime  treatment  of 

traumatic  shock)     Voj .    zdrav.    listy  16:   87-112.  1947. 

Detailed  abstract  of  this  article  on  treatment  of  traumatic 
shock  in  war  in  Excerpta  medica,   Sect,    ix.,2:   794-795.  1948. 

BARGMANN,  W=  „  (26) 

UBER  M I LZVERANDERUNGEN  NACH  ZUFUHR  DES  BLUTFLUSSI GKE I TSERSATZES 

PERISTONo     Virchow  s  Arch.    f.   path.   Anat.   314:    162-166.  1947. 

Swelling  and  vacuolization  of  reticular  cells  5  days  after 

injection.      (5  references) 

BARSOUM,    Ho  (27) 
CALF  PLASMA  FOR  TRANSFUSION^     Lancet  1:    346-347.  1948. 

Animal   experiments  and  clinical  use  of  citrated  plasma  at 

Alexandria,  Egypt. 

BAYLISS,   W:   Mo  (28) 
GUM  ARABIC,    GUM  SALINE,   AND  GELATIN  AS  PLASMA  SUBSTITUTES.  Proc. 

Roy,   Soc     Ser     B,   89:    380.      1917.     Jour.   Pharmacol.   15:   29.  1920. 


BEN  HO  L  D H.   and  SCHUBERT,   R.  (29) 
UNTERSUCHUNGEN  UBER  DIE  MOGL I CHKE I T  EINER  VEH I KELFUNKTI ON  DES 
PLASMAERSATZSTOFFES  PERISTONo     Ztschr.    fur  das  ges.   exper.  Med. 
113:   722=736.  1943-44. 


(30) 


UBER  DIE  PLASMAAHNLICHKEIT  DES  PERISTON,     Klin.  Wchnschr.   23:  30. 
1944. 

BING,  J .  (31) 
BLODSUBSTITUTTER.     Nord.  med.   36:   2127-2132.  1947. 

BLUM,    LEON  L.  (32) 
TRANSFUSION  OF  BLOOD  AND  BLOOD  SUBSTITUTES   IN  THE  USSR,     Amer.  Rev. 
Soviet  Med.   2:   273-279.  1944-45. 

Review  article   (40  references). 

BOESEN,   C.   E.   and  others  (33) 
PROPERTIES  OF  BOVINE  SERUM  HEATED  WITH  FORMALDEHYDE.     Lancet  1: 
325-327.  1948. 

Animal  experiments   (7  references). 

BOHMAN  SSON ,    G  (34) 
CLINICAL  EXPERIENCES  WITH  DEXTRAN.     Bull,    internal.   Serv.  sante, 
Liege  22:    1-3.      1949.     In  English. 

  (35) 


KLINISKA  ERFARENHETER  MED  DEXTRAN;    DEXTRANETS  VARDE  SOM  PLASMA 
SUBSTITUT.      (Clinical   experience  with  dextran;    dextran's  value 
as  a  plasma  substitute),     Nord.  med.   29:    344-345.  1946. 

 and  others  (36) 


CLINICAL  TESTS,     Acta  Chir.   Scand.   94:    149.  1946. 

BORISENKO-VITLASH,    I .  H.  (37) 
POPOV'S  BLOOD  SUBSTITUTE  SOLUTION  AND  BLOOD  TRANSFUSION   IN  TRAU- 
MATIC SHOCK  AND  HEMORRHAGE;    PRELIMINARY  COMMUNICATION. 

Khirurgiya,   no.   7,   pp.   25-32.      1946.      (In  Russian) 

Wartime  experiences.     84  cases:      44  infusions  of  P.B.S.,    30  blood 
transfusions,    10  saline  infusions. 

B0UDREAUX,   J .   and  others  (38) 
NOTE  SUR  L'EMPLOI,   DANS  LE  TRA I TEMENT  DU  SHOCK,    DES  PLASMAS 
ART  I F I C I  ELS  SYNTHET I QU ES .     J.   de  med.   et  chir.   prat.  116: 
123-133.  1945. 

Clinical  use  of  poly vinyl - pyrol 1 idone  solution  ( "subtosan, " 
"solution   143  R.   P. " ) . 


BR  I N  KMAN ,   R,    and  others  (39) 
HYDROLYZED  CASEIN   (CAPAIN)  AS  A  PLASMA  SUBSTITUTE.     Jour.  Lab.  and 

Clin.   Med.    30:    1034=1036,  1945. 

Routine  application  of  glucose  solution  plus  10  percent  "capain" 
in  surgical  shock  in  Holland.      (2  references). 

BRUNSCHWI6P   A.   and  others  (40) 
OBSERVATIONS  ON  THE  INTRAVENOUS   INJECTION  OF  GELATIN  FOR  NUTRITIONAL 

PURPOSESc     Proc.   Soc.  Expert,  Biol,   and  Med.   52:   46-48.  1943. 

BULL,   Jo   P.   and  others  (41) 
DEXTRAN  AS  A  PLASMA  SUBSTITUTE.     The  Lancet  256:    134.  1949. 
(Abstracted,   Jour.   Amer.  Med.   Assoc.    140:    843.  1949). 

CHURSINA,   T  =    F=   and  LE0NTIEV,    I.    F,  (42) 
THE  BLOOD  AND   ITS  SUBSTITUTES.     Usp.   sovrem.   biol.    19:  189-218. 

1945.      (In  Russian) 

A  detailed  review  article.      (Some  35  references). 

CLARKE,   HANS  T.  (43) 
CHEMICAL  ANALYSIS  OF  PLASMA  FRACTION  PROTEINS.     Progress  reports 
1-21.     October  29,    1943  -  January  1,    1946.     81  p.   tables.     U.  S. 
Off.  Pub.  Bd.  Rep.  PB77157. 

CLEGH0RN,   R.   A,  (44) 
STUDIES  OF  SHOCK  PRODUCED  BY  MUSCLE  TRAUMA.      III.   THE  EFFECT  OF 
SERUM,    ISINGLASS,   GLUCOSE,   CERTAIN  SALTS,   AND  ADRENAL  CORTICAL 
HORMONES  ON  SURVIVAL*     Canad.  Jour.  Res.   25E:   86-99.  1947. 

(21  references) . 

C0HN,    Eo   J,  (45) 
BLOOD,   BLOOD  DERIVATIVES  AND  BLOOD  SUBSTITUTES.     Proc.  Amer.  Philos. 

Soc.   88:    159-173.  1944-45. 


  (46) 

CHEMICAL,    CLINICAL  AND   IMMUNOLOGICAL   INVESTIGATIONS  ON  HUMAN  AND 
BOVINE  SERUM  ALBUMIN.     Monthly  progress  reports  1,   3  March,  1942- 
May  1,    1942.     5  p.  IL  S.  Off.  Pub.  Bd.  Rep.  PB  77257. 

  and  others  (47) 

HISTORY  OF  PLASMA  FRACTIONATION.      1940-1946.     5  v.  Boston,  1948. 

v.    1.     History  of  plasma   fractionation.    -  v.    2.     Preparation  of 
normal  human  serum  albumin.    -   v.    4.     Physical  chemical   studies  of 
gelatin  and  other  blood  substitutes.    -   v.    5.     Preparation  of 
normal   human   serum  albumin  and  other  plasma  products. 

Includes  reports  of  conferences  held  by  the  Department  of 
Physical  Chemistry;   Harvard  University  Medical  School   in  con- 
junction with  other  institutions,    papers  written  and  results  of 
research  work  done   at   the  school,    and  bibliographies. 


CORD  I ER ,    G.   and  DEM  I RLEAU,    J.  (48) 
L ' UT I L I  SAT  I  ON  DU  PLASMA  OU  SERUM  ANIMAL  CHEZ  L ' HOMME;    PLASMA  OU 
SERUM  UN  I VERSEL  DETOX  I  QUE.     Presse  med.,    54:   883-884.  1946. 

Edward's   formula  used  in  100  patients. 

CRAGG,  L.  H.  and  HAMMERSCH LAG,  H.  Chem.  Revs.  39:  79.  1946.  (49) 
K I  NELL,   P.   0.,   Acta  Chem.  Scand.    1:   832.  1947. 

KINELL,    P.   0.    and  RANBY,    B.    Go,    Advances  in  Colloid  Science,   Vol.  III. 
FRACTIONATION  OF  COLLOIDS. 

De  GOWIN,   E.  (50) 
BLOOD  TRANSFUSION.      587  p.    1949.   Saunders,   Philadelphia.  Plasma 
substitutes   (J.   B.   Alsever),   p.  455-461. 

"None  of  the  substances  employed   .    .    .   has  proven  entirely 
satisfactory.     For  example,    gelatin,    which   is  the  best  available, 
is  only  temporarily  effective   in  relieving  shock   .    .  ." 

Discusses  gelatin,   polyethylene,   pectin,    acacia,   methyl  cellu- 
lose,   and  animal  proteins.      (Bibliography  of  25  references) 

DREW,    C.    R.  (51) 
THE  ROLE  OF  SOVIET  INVESTIGATORS   IN  THE  DEVELOPMENT  OF  THE  BLOOD 
BANK.     Amer.   Rev.   Soviet  Med.    1:    360-369.  1943-44. 

A  review  article,   with  particular  stress  on  use  of  cadaver  and 
placental  blood.      (47  references) 

DUTTMANN,   G.  (52) 
KLINISCHE  UNTERSUCHUNGEN  UN D  ERFAHRUNGEN  MIT  PERISTON.  Deut. 
Militararzt  9:   320-323.  1944. 

EDWARDS ,    F.   R.  (53) 
DESPEC I ATED  BOVINE  SERUM  (D.B.S.)  A  SUBSTITUTE  FOR  HUMAN  PLASMA. 

Brit.  M.  J.   1:   73-76.  1944. 

Clinical   trial   in  26  cases;    also  discusses  preparation  and 
preservation.      (18  references) 

ELSER,   W.   J.   and  others  (54) 
DESICCATION  OF  SERA  AND  OTHER  BIOLOGICAL  PRODUCTS  (INCLUDING 

MICROORGANISMS)   IN  THE  FROZEN  STATE  WITH  PRESERVATION  OF  THE 

ORIGINAL  QUALITIES  OF  PRODUCTS  SO  TREATED.     Jour.   Immunol.  28: 
433.  1935. 

ELY,  J .   0.  (55) 

THE  BRF  BLOOD  PLASMA  SUBSTITUTE  AND   ITS  RESTORATIVE  EFFECT  AFTER 

ACUTE  HEMORRHAGE.  Jour.   Franklin  Inst.    239:    150-152.  1945. 


Animal  experiments. 
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ELY  f   Jo   Oo   and  ANGULO,   A.   W.  (56) 
EXPERIMENTAL  BURNS:   THE  INFLUENCE  OF  A  GELATIN-GLUCOSE-SALTS  SOLUTION 
ON  THE  HEMOCONCENTRAT I  ON  OF  BURNS.     Jour.  Franklin  Inst.  235: 

197-204.  1943. 

"Glucose =gelatine~salts  solution  and  blood  serum  were  equally 
effective  in  combatting  the  hemoconcentration  while  0.85  percent 
sodium  chloride  alone  had  no  apparent  effect."     (Experiments  with 
rabbits) 

ENGELHARDT;   A.     f  m  (57) 

1ST  ES  ZWECKMASSI G,   EINER  BLUTERSATZFLUSS I GKE I T  EIN  K0LL0 I D 
ZUZUSETZEN,     Chirurg.   15:   259-263.  1943. 

For  biological  reasons,   blood  substitutes  should  not  be  retained 

in  the  circulation  for  any  length  of  time  therefore,  substitutes 

containing  colloids  are  undesirable. 

EVANS,   E,    U  (58) 
THE  BURN  PROBLEM   IN  ATOMIC  WARFARE.     Jour.  Amer.  Med.  Assoc.  143: 
1145.  1950. 


 and  RAFAL,   H,   So  (59) 

STUDIES  ON  TRAUMATIC  SHOCK:     V.   THE  TREATMENT  OF  CLINICAL  SHOCK  WITH 
GELATI N  ■-     Ann,   Surg.    121:    478-494.  1945. 

Shock  in  67  cases  of  trauma  and  28  cases  of  burns  treated  satis- 
factorily with  gelatine  solutions;    "lightly  degraded"  solutions 
are  recommended. 

EVANS,   T.   Ho   and  others  (60) 
ANTIGENICITY  OF  DEXTRAN  PRODUCED  BY  LEUC0NOSTOC  MESENTERO I  PES.  Jour. 

Expt.  Med.   74:   511.  1941. 

FARR,   L=   E=   and  others  (61) 
PREPARATION  OF  DRIED  HEMOGLOBIN  WITHOUT  LOSS  OF  ACTIVITY.  Jour. 

Expt.  Med.   86;   465-475.     1947.     (14  references) 

FED0R0V,   N=   Ac  (62) 
NEW  ALBUMIN  BLOOD  SUBSTITUTES.     Brit.  Med.   Jour.   2:    987.  1946. 

  (63) 


NEW  BLOOD  ALBUMIN  SUBSTITUTES.     Amer.  Rev.   Soviet  Med.   4:  243-249. 

1946=47. 

Experiments  with  "colloidal  infusin,"   a  non-anaphylactic  colloid- 
saline  solution  prepared  from  casein. 

 and  VASILIEV,   P,   S.  (64) 


SALT  1NFUSINE-     C.I.B.T.   sovr.   probl.   gematol.    19:    39-45.  1944. 
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FELMUS,    L.    Bo  (65) 
GELATIN  SOLUTION  AS  A  PLASMA  SUBSTITUTE   IN  THE  TREATMENT  OF  SHOCK 
FROM  ACUTE  BLOOD  LOSS.     Amer.  Jour.   Surg.   78:   374.  1949. 

FIGUEROA,   L.   and  LAV  I ER I ,   F.   J.  (66) 
THE  USE  OF  PECTIN  AND  OTHER  AGENTS  TO  PREVENT  SHOCK.     Surg.,  Gynec. 
and  Obst.   78:    600-605.  1944. 

Intravenous  use  in  animals  and  man;  plasma  volume  studies.  (16 
references) 

FON 10,   A,  (67) 
VERLESUNGEN  UBER  DIE  BLUTERSATZFRAGE   IM  FELDE.     48  p.     Bern.  1943. 

"Die  isotonischen,  kristalloiden  Salzldsungen  als  Blutersatz": 
p.  5-13. 

FRIMBERGER,    F.  (68) 
1ST  DAS  TROCKENSERUM  LEN GGENH AGER ' S  UN GEFAH RL I CH?     Zentralbl.  fur 
Chir.  69:    183-191.  1942. 

Repeated  injection  of  L.'s  serum  (prepared  from  fresh  bovine  serum 
by  adding  glucose  and  drying)   caused  severe  serum  shock  in  animals. 

GATTI ,   Co   F.   J.  (69) 
SUSTITUTOS  DE  LA  SANGRE.     Rev.    san  mil.,   Buenos  Aires.   45:  384-389. 
1946. 

GOLDEN  BERG ,  M.    and  others  (70) 
EFFECT  OF   INTRAVENOUS  ADMINISTRATION  OF  DEXTRAN,   A  MACR0M0LECULAR 
CARBOHYDRATE,    IN  ANIMALS.     Amer.  Jour.  Clin.   Path,    17:  939-948. 
1947. 

"Judged  from  these  animal  experiments,  dextran  may  represent  a 
good  plasma  substitute  and  should  be  subjected  to  clinical  tests 
in  human  patients."     (19  references) 

GORDON.   H.   and  others  (71) 
GELATIN  AS  A  SUBSTITUTE  FOR  BLOOD  AFTER  EXPERIMENTAL  HEMORRHAGE. 

Amer.  Jour.  Med.   Sci.   204:   4-11.  1942. 
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METHYLATED  DERIVATIVES  OF  GELATIN.     Abandoned  application  Ser. 
No.  768,483. 
July  19,  1949. 

WILLIAMS,  JOHN  W.  and  others  (SECRETARY  OF  WAR)  (233) 
PURIFIED  HUMAN  SERUM  GAMMA  GLOBULIN.     Abandoned  application 

Ser.  No.  623,796. 
Sept.  20,  1949. 

Reducing  viscosity  and  reducing  molecular  size  by  enzymatic 
di  gestion . 

ACT  I EBOLAGET  PHARMACIA  (234) 
IMPROVEMENTS  IN  OR  RELATING  TO  THE  DEGRADATION  OF  DEXTRAN. 

British  583,378. 
Dec.   17,  1946. 

JOHNSON,   JAMES  YATE  (l.   G.    FARBEN I NDUSTR I  E)  (235) 
IMPROVEMENTS   IN  THE  PREPARATION  OF  BLOOD  SERUM  FOR  DIAGNOSTIC 
PURPOSES.     British  440,558. 
Dec.   24,  1936. 

Serum  improved  by  removing  heat-precipitated  solids. 

KEKWICK,    RALPH  AMBROSE  and  others  (LISTER   INSTITUTE  OF  (236) 
PREVENTIVE  MEDICINE) 

IMPROVED  PROCESS  FOR  THE  FRACTIONATION  OF  BLOOD  PLASMA.  British 
603,998. 
1948. 

Includes  removal  and  purification  of  fibrinogen  and  prothrombin. 

LEDERLE  LABORATORIES,    INC.  (237) 
PREPARATION  OF  THERAPEUTIC  SERA.     British  576,476. 
April  5,  1946. 

Removal  of  unstable  elements   from  blood  plasma. 

VORSCHUTZ,   JOSEF  (238) 
IMPROVEMENTS  IN  AND  RELATING  TO  THE  PRODUCTION  OF  THERAPEUTIC 
REMEDIES.     British  469,447. 
July  21,  1937. 

Blood  as   a  nutritive  substrate   for  remedies  produced  by 
fermentation . 
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LAMPERT,  H==  5  et  ah  (239) 
(BLOOD-SUBSTITUTE  FLUID),     German  710,994. 
August  21,  1941. 

Alkaline  hemin  solution  and  protective  colloid  such  as 
neutralized  gelatin, 

LOEWE,   SIEGFRIED  (240) 
VERFAHREN  ZUR  GEWERBL I CH EN  HERSTELLUNG  UNO  RE  i  N I  GUN  G  VON 
ZUBERE I TUNGEN  EINES  WIRKSTOFFES.     German  655,140. 

Jan,   10,  1938, 

Extraction  of  hormones  from  animal  or  human  blood,   lymph,  serum 

or  urine, 

TURON,-    GESELLSCHAFT  (241) 
VERFAHREN  ZUR  ERHOHUNG  DER  GER I NNUNGSFAH I GKE I T  VON  TIERISCHEM 

BLUT,     German  662,409= 
Aug.   6,  1938= 

Coagulation  of  animal  blood  increased  by  the  addition  of 

electrolytes  and  pectin. 

WEESE,   HELMUT  and  others  (I.   Go   FARBEN I N DUSTR I E )  (242) 
VERFAHREN  ZUR  HERSTELLUNG  VON  ALS  BLUTFLUSS I GKE I TSERSATZ 
BRAUCHBAREN    I  N FU S  I  ON SL0SUN GEN .     German  738,994. 

Sept=   7,  1943.. 

Blood  plasma  substitute  for  infusions,    by  adding  polyvinyl- 
pyrrolidone to  a  physiological  salt  solution. 

LAMPERT,-   H.   and  L I  ESGAN  G     R.   E.  (243) 
LIQUID  SUBSTITUTE  FOR  BLOOD,     Belgian  446,238. 
July  31,  1942. 

Alkaline  solution  of  hemin  and  a  protective  colloid,   used  as  a 
liquid  substitute  for  blood. 

FISCHER,    ROGER  (244) 
PR0CEDE  DE  PREPARATION   D : UN  E  SUBSTANCE  BACTERICIDE.     Swiss  203,886. 

July  1,  1939. 

A  new  chemical  compound,    valuable   for  preserving  human  and 
animal  blood   for  transfusion. 

  (245) 

PR0CEDE  DE  PREPARATION   D'UNE  SUBSTANCE  BACTERICIDE.     Swiss  201,766. 

Mar=    1,  1939= 

New  chemical  compound  for  preservation  of  human  and  animal  blood 

for  transfusions. 
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SCHWEIZ  SERUM  AND  I MPF I N ST  I TUTE  (246) 
DEHYDRATED  WATER-SOLUBLE  SERUM  AS  BLOOD  SUBSTITUTE.     Swiss  224,068. 
Oct.   31,  1942. 

Dehydrated  water-soluble  serum  as  blood  substitute.     Serum  con- 
taining 10  percent  by  weight  of  carbohydrate  is  evaporated  to 
dryness . 

FARBEN I NDUSTR I E,    I,   6.  (247) 
FREMGANGSMAADE  TIL  FREMSTI LL I NG  AF  SOM  BLODV AEDSKEERSTATN I NG 
BRUGBARE  I N FU S I 0NS0PL0SN I N GER  (Process  for  producing  blood 
liquid  substitutes  useful  for  infusion  solutions).  Danish 
61,379. 
Oct.  4,  1943. 
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